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t^^LT. ¥®±tcsv>icm>^^>^v^j;9 ^cgBft$tL;2,B^rffl^i5:<7)R'^'a'^-r 
mfagm:d-'b{±.;^tBLTv^^R:Srif^^iffR^ u mm^mmm\-<7^m 

MIB#5iKtfRO-r-<T;6^fag^RF*Ilct$Li2.S tLfc^-^lcti, ^qfiEJ: i) ^ 
i>L/h$<. :*^ot^fB#2.i^=ffR^:tt-*if;^^'&Btlfag^R=S:^ie)7t^x.-t?, If 

mmm&mmRx/mmm.^<o R<^-?*.ot>^:o^g^v^7^cRs^t. fria g ^ r 

^fRJil^O|frfB^^ORlcMLTil-<TV^< CltlCj; 0. CtL^OR;6^H(rfBg^ 
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^|^#M2 0 0 2-2 2 5 8 6 0 ^ ^->^: 

m^^i^x^-^ y^y ^Lx^<D^^^m-t^ tzifxDmmx^ o 

mrfBs^R:e>-'>>(i,j^^tBLTv^^R^#iXft^fRi: mmThmfmi^ff^m 
nunm^mz2^^mmmmz.m':s\^^x^uw^(Dn^wmm.-^-r^ z.tKi: 

il?^<i:^>. miB'^^R<^^«:iU:^j"r;5,ai:^;^^t. 
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i^Rtotf^fi«j^:^§$-c*oT. :&-oirfB#^iit^TR^;^i-^'ft&<^if/c>&t^ 

[0 0 0 1] 

Co 0 0 2] 

m^a«;#tt^1g:T$-^-r. ^^^T-i^y^fttn^/N-i^ h;&^>(0;&s^d6t>ttT 
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[0 0 0 3] 
[0 0 0 4] 

^*L7t:NF, -ttt,|a#ai25.0*C:*L«bj^#aiT-#^$tt^7^'\'-7N-^>^l o 
7rL2/4=K2 (;rliV4) i:V^^^tc3feo'§^iC);E.o 

[0 0 0 51 

t^^i)^. ms (a) 25.^^1118 (b) Km-rXoiZ, m^<DUnL^:i>^u^ 
[0 0 0 61 
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^#M2 0 0 2-2 2 5 8 6 0 ^ ^--J : 

[0 0 0 7] 
[0 0 0 8] 

^^mmKMt2x/-^y^>^Lx^(onm^'mn-r^fzib(DM.m:}j^x^^x. 
MWi^m<omM(7)mmmk^'^ti'efi(Dn-mzMBLfzmm^^'r&n.WL^^ t 

f^xx^:hfam< ^zmm-^m^j:^mt:mmi-^mmj:mt. mmmmnmizx 
^ mm^^ i>zm'^'\,>xmmm^(D r ^ leg^M-r ^ - i: i f) i ^ mta i ^r 

f^^fR$::ti-^ff/c^HufBs^R5r^i6fz9 x.T% mtmmnmizM^m imm 
mi^mmmjM^m^igLmf'r^cztKxy). m^^^Fit:^.^i,z^i^^<L 

[0 0 0 9] 

^^X«. miiJimRV^m l $!l^$0^5xm«:^ LH^r-t ^ ^ t J: , 

mmm^izm^^fi^o 

[0 0 10] 
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[0 0 1 u 

[0 0 12] 

^ it^^lX^iW^:g2fflmo^*^^^•'y^>^5^#tti:^'^^z^3v^T. miBaj^R^ 

if /i'tHiflfig^R'S:^i6/i^x.-e. HlffB$g3^X@tcM^^2^m$IJ1|lX5g. SrM 
10 0 13] 

^ 'a'^R^m^E<^)B;^Rt04'^16^^:^§$iOB:^R^5ei67^rd AT% ^5^X5g 
[0 0 14] 

^rtj^v^J: 9 t^@BM$*t^t^ffg:it^OR=g:^'^i-^>S.^R^iil5^-t-;5>'a'^R^^ 
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mFi^^ibtz") ^x\ mnmm^mzx^mmi:nio^^mimmM]m^^t. 
mMm^(7)mMizmi-^^mmm^x-:ij'r^xti^^t. ^i'-'^<t^>. mm^^ 

[0 0 15] 

m^m4tm(omMizxtn£^ xyi^mzxmmiomMKmi-^^mm^^x 

^^o^#o^-^R^/h$< LTv>^. m::tJ¥^t'T^o^'^R(7)j^=^tti:f7t- 

-5)0 ^ifiizj:^), ^^(^^Mt:mt^F]<Dn%^^mmizJm^fi^o 
[0 0 16] 

■ [0 0 17] 

[0 0 18] 

Rt. T-R4^'ny.f0^f^^U mUP^^^u y ^mi,z^lf^^m^iRt:J^^'t^ 
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[0 0 19] 

[0020] 

Ri:<^^r^6tj:Sr:^§$-e^oT. ^^ot|rfBJf^^tTR=^:t1-^<f&Off/c^mrffiS 
[0 0 2 1] 

[0 0 2 2] 

rmm^um-r^o mat. ^^m(onm:^mRzf^<o^m^m^'r^fztb<D^^ 
- Y'^y j^Tm^<D~m^^-^--yu y ^mx^:ho 

10 0 2 3] 

(Am^r-r>i5^-7i-;^||]J^) 2. CPU (Central Processing Unit) 3, 
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#02 0 0 2-2 2 5 8 6 0 |^ ^-v? : 

msit. i/0 2^^^LT. CPU sKm^mz^m^tixy^^^o 

[0 0 2 4] 
[0 0 2 5] 

^^^-r^T^n^yApj^i; 4 1 S:OfC P U 3 :6«ff 9 ^a^SOfji60f^^^^;6^ 
tJ0^Tf,tt7ttS#ffip<^V 4 2^^^-ev^^, -etT. ffi:tJ^S5{i. CPU 

o 

[0 0 2 6] 

^iz^ iii2~iii7*fflv^T. ^^m<Dnmijm<D~mmfmjzm;hmm^mi,z 
v-rrnHj-t^o m2i±. ^§tm<Dnih-^m<D~mmfmiz^^&:^iim^m^7r: 

[0 0 2 7] 
[0 0 2 8] 

m2izm-t&^mki,z:^\^^xit. xtimmtLxit, u^^-^^-^^^mm 
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;it^^ p = 0. 9 5. RZ^^-^^yb^y^^jEWLX-^^^Tmm^e. 
mme=m in ( (ri. r 2. -> rn) /l 0 0) ib^^khfl^o 
[0 0 2 9] 

[0 0 3 0] 

ZOfzib. EI2li^-t^-ru/7°S nciSV^Tfi. ^-f. R c 1. C2. Cn 
[0 0 3 1] 

^S:^i6<g)o -r^*?*,. y^7^'yyS2. ^ T'S 3 <^N:S.t>'>^-r :y T'S 4 56^^,:^ 

^^^< ^ ^m<ORci. C2^ Cn<7)d-t><7)?>i:o;6?'^-^RD;&^f>ti<^|il 
ffi-J:^^a;^RD^^i6«i>o JtJilT0^8kSji@t?{i^ Rci. C2^ c 

[0 0 3 2] 

i^RD^>?){i^tbLTV^^'£^<59l>^o<7)Rci;6>ib> mg|<^):^§ V^MtCR c i 

7t7i-^-;^tcC>hooci<7)Rci=J:^l|,i-^, -r^^-t.. LTitfC^*^^^ 
o -:iO;^-r-;'7'S 3<^)^Slcov^rfi. 04 -HI 7 ^Sr^v^Tf^Tgi^t-Jn 

[0 0 3 3] 

^li'. ^■ry^'S 6 tc:fev^r{±. -hlfi^^x y ^ S 5 tCistt^R c tiJt^ 
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[0 0 3 4] 

SOY) o 

[0 0 3 5] 

Rci> C2. cnO'fe«'if^^m:ti^e5tcm:fji-^o ittp>m^{i. 

[0 0 3 6] 

±^mm.^mizx:h^F](D^:ht\^^^m3^m^^x^^o msji. 11120MS 

finite J;^^^tv.=Sr^1-|l|-C'^i5. 1113 (a) immVm^mU 1113 

(b) (ig^R;6-f>{±.?.mt;^:}f^^^TR^^U 1^3 (c) {i|113 (b) 0# 

^^^p=i^^mFi(Df^mzmL^A.fmir^mu ^lx. ms (d) fifti?.^ 

[0 0 3 7] 

113 (a) tC;fev»T{i, #x. f>tL7t n^OR c i04aJ»ISeS t > ^fih^Mts- 
^^BCi)^^^tiX\,>^o ms (b) tCisv^Tti, ^JJltao^cfno;!^^^?^^;^^ 
^te#t.ttTv.^>^^RCJ:«9/P-L/jN$v^a^RD. :?^?/vlog;^RD;e>-t,l±<^. 
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[0 0 3 8] 

tfz. mz (c) tci5V^T{±. HIS (b) -^^Ltzn^^^mcnizHLX. 

o '&:fe> ins (c) Rmi (mMB^misBm it. ±Mmmm^mmiziB 

omi)-hiD:b-:hXdiZ^ ^OJiJ^tfiLTV^^R^,, ^3Xt^fTRcn<^m^ao 
ii^-e. B^RDlCA'Sit ^>^^o ^LX. MS (d) tc^v^rti. f^TO 

[0 0 3 9) 
[0 0 4 0] 

±mm2<D:^'Ty:fs5(Dmmn^iimK^\^^x^ m4^m^^xum^ 

[0 0 4 1] 

mAiz^tmmmi^mmKisx^^xit^ x^mmtLx. ni@oRciO#^=Sr i 

^fL^<D^.C> (xi. Yi) . i = i, 2, n. 25.tFB;^RD;i)-'#x.f>*L 



[0 0 4 2] 

tfz. mtimm-tLxii, mz^mp^Dp^},zx^xy^>^Bi^<oumFiD7b>ib 

[0 0 4 3] 



ffiiiE#2 003-3085384 
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<7)Rcn^-^3tv^JlIIlc^-^#£^, ZcDMli. #L<ti, n1@<^n c i^-en-PtL 

<o4''i:^t. smoncn<^4»'i:^t, (ommi^m-^'Ko -e-ur. cc:t% 

[0 0 4 4] 

^tc. i=l. 2.-, n-HzULX. :^7-yys 5 2--y^7-'yys 5 4 a 
(X«;^"ryys 5 4 b) frr:^-t^S=Sr^f 7.7- y -fS 5 2 iz)i\^>Xli. mm 

FlD}f^xm<DFitm^j:h-riz^ ^^^RciO^gJ:*). ff^i^^TR Cn^^?>» < 
id ^^tJ/{^MfeS«r^^-t<5>o t/;^ Hie t::^i-^2^^MT-{i^ R4? 
ny^EI(7)m^^Mv^T. Rci;6-^i^RDl*I-e>ftfeOR^m^?f>-rtC^|ftnrtg'5j 

[0 0 4 5] 

-eUT, Xx>7 7°S 5 3;S:(^^>^x^7ys 5 4 J^T^-y^S 5 4 biC:fev^T(± 

^S-^Rci^r^iftt Uxy/S 5 J^T^y^S 5 4a). ^Uf^ffi-E 

g76^^lttt(fRci^^:&^SglC^-r Ux^^T'SSSON. ;^T-'7 7'S5 4b 
) o i = l, 2. n - 1 mbT^f t>ttfcm. 

S5 5tcaitfo -ttfi^"3^'^:7'S 5 2~;^-7^y7'S 5 4;6^tt^:^<^#|^Xjg 

[0 0 4 6] 

^t;. ^^T-^T'S 5 Slc^-v^Tfi. ±fB7>T-'7yS 5 2~Xx-;'^S 5 4 a ( 
X{i:^x^;'7*S 5 4 b) i)^h^j::h)l^-'ffsmi,zXT^fzEmFiDm(D:^^-Xi,z 

[0 0 4 71 

-et-C. ;^-r 7:/S 5 6;S.O*;^T->;'yS 5 7 a. ;^x:y/S 5 7 btCi3V^T{i 
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ML U-r-y/S 5 6<7)Y. ^^-ru/^S 5 7a). mL^^Tb^X-^i^j^iffiit^ ^ 
(T^W^tji y-^-i^^mtft^h C^-r-yyS 5 6<0N. ^^t^^'T'S 5 7 b) o ^ 

. C:tt<b;^-r«yrs 5 l-J^^x^y^S 5 6 a (Xfi^^ x y T^S 5 6 b ) ;e>-e>^?^ 
[0 0 4 8] 

MIC. 1115:^0^1116 ^fflv^T. JtfB^5^^S<^2^?!llCov^TiJi^«:in^^o t 
[0 0 4 9] 

Rcii:i^nD(^^#:$^^i-*^^S= |ci. C2. -> D} tfe<o 
LT. Rcim^O^T<50 2o<^Rcj. cfceSlc^LT. mTO;^T-yyS5 

2 1 y 5 2 9 iiz^i-^m.^ndo 

[0 0 5 0] 

:^T-'>7'S5 2 llrisv^Tti. i^R c 1:6^ Rcj^RckOM^ 

tc^l-^feS^^fo mt. RcjX{iRck>5^'S;^RDiy>j^OR>5r^^1il;6-P>^ 

o 

[0 0 5 1] 

>^-r^yys 5 2 2lC:fev^Tii. ±fB2^@«^)9 *><^— :^<^^SJC^||j$-^ 
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) o 

[0 0 5 2] 

;^-r-7:/S 5 2 3 tC:i3V^T}i. R c i. Rcj. ci^RV^^EmnDlik^O^X 
^^S^^trp-?. y/s 5 2 4 tci3v>T^j^i-;g»o t<D 

Fiti>m^Jttb^j:\^^tm^^flitlif7.7^yzfS 5 2 5 izM^ {^^^y^S 5 2 4<0 
N) . ^^T-^yT'S 5 2 5lCioV^T±ia4>'i:^ (x' i. y' i) ^RciCO^ft^^M 
-fi^aoO^iiotcJnx.. §^>^frttL(^>^-r-7 7'S 5 2 eicjttf UT-'yyS52 4 
<^Y) o 

[0 0 5 3] 

Htc, _hfa— :^<7)i4i.i:x (x' y' j) (x' y" j) 

^At. ±n&x-T'yfS 5 2 2~;^x'y:/S 5 2 5 i:|W|;^. mTtOXxu^yS 5 
2 6~X-r .yys 5 2 9 0^a=SrtT-?o :^-ry/S 5 2 6 frCi5V^T(i. JifB2^ 
<7)9*>0^:^0^gic^»$-*^i:, Rc itim^fMi 19 ^^aii^^fRCn^^^ 

2 7izm^ (;^x-;'ys 5 2 6<^Y) . $ ^> ^ttttfflg^^tiBtf 
5 2 60N) o 

[0 0 5 4] 

;^T-y:/S 5 2 Stcisv^TJi. Rci> Rcj. R ck^t>*g;^RDm^O^T 
<^RIC^LT. ##^iORci^±f^'^'^l:^ (x" i. y" i) tCgV^/cBt. m^J:^ 

R^:^>m^^^v^tipJ^;gtLtLtf;^7"-;/yS 5 2 9 Ux';'7^S 5 2 

N) . >5.7^yys 5 2 9^Cj3V^T±|a•^''^.^ (x^ i) *Rci<^#ll|f^ 

Oid'^^S;^^ RciJLm(7)^T0 2ooRc j. cfcl^^ LT^f t)tL^ i:. EI 
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[0 0 5 5] 

±mm5iz^Lfzmimmmmxii. Rci. rcj. Rck^oatc^t-c 

. ±faOj:^:2r^f^«r^T^<7)t?. -et^tt^WlfiO (n3) ^i^Sr^o ±mm4<D 
^^WXHimXit, ^fl^-t^X<D i = l, 2. n\,zHLX^7^<DX\ ^<7) 
tt#B#P^{iO (n4) i:;5j^„ ^iz^ m2<D^mXii. ^fi^^^ii,A.xm.i)^ 

Tom 6 ic^-m 2 ^5^^a-e{i3t#i-^o 

[0 0 5 6] 

"M^^i-m-e^ij. HI? (b) i^m? (c) ii^tL^fi. m? (a) oro 

[0 0 5 7] 
[0 0 5 8] 

¥®-h izK\^^zm^j:h^\i^:wmm<Dm^^^i^titzm. t'<D?nz-m^^\,^7!)^z 

tufi, (A. Okabe, B. Boots. K. Sugihara 

and S.N.Choi: Spatial Tessellations 
- Concepts and Applications of Voron 
oi Diagrams, 2nd Edition. John Wiley 
and Sons, Chichester, 2 0 0 0) tC^^^ttTv^;?, 
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o 

[0 0 5 9] 

mi (a) Km^ti^Fimzn-r^Fi^ti y ^mit. m? (b) 

S^^oTV^^o Lfc;i?oT. 2oRck. c itI^L> >ffe<?5R tS^^^V^R^ 

ii>. mm-t^^Fic]^. ci(Dmt. ±mm5<7)mimmiim7f>^o (n2) -c^^ 

<^lcJt|-L. C:c-e{±. O (n) 
[0 0 6 0] 

Mt^. 2o<^Rck. ci^^f^RciO^idfiaf^tttc^LT. ±|BI1I50 
^l^m^aT-{±. RciW<^-t-<T<^Rc j. c ki: corner 0O:^^=^^Tofc 

Ji^'ny ^ElOteM:d^^ai^^tL^75^P>-eab^o Lfc>6^oT, O (n) (Di^mm^t 
0(1) tc-r^c:i:^^-Ct:;|,o 
[0 0 6 1] 

vlOJ;9'S:#x.:^tc*c?<, S2$^m^ao^a^JliI(imTO|li6 frc^l" J: 9 
tc^^o meo^^-r^y/S 5 2 1' lC:fev^T(±. t-f, ±IBR^^S- Icil 

^ ■t^t>%. Rcim^o^Rtc^i-^R;jen/^[EI^fp^„ Cli-e. coR^ 

[0 0 6 2] 

•eLT. ^m^mej. (j=l> 2. n) mtr. }ikT(D:P(.7^y'ys 
5 2 2' ~X-r:y-/S 5 2 5' O^S^^f^o 
[0 0 6 3] 

;^'ryyS 5 2 2' lci3V^T«. :^|^^aejOMffiiJORck. citC^i-;2,#^ 
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[0 0 6 4] 

-etT, ;^-r-;/'/S 5 2 3' Kis^^x±si(D Ja o i^^-T^^r i<DFl c' 
tm^^ti UT-yfS 5 2 3' <DY) . -^KXT-y-yS 5 2 4' iCisv^T 
-?-<^)f,|:,.^S:^|^3e t^lj^i^ttttj^ (>^X'7yS 5 2 4' (?)Y) . >^ 

x-;':/S 5 2 5' ^cii^T^:oRc' i^Rc i<7)^»if^M^et::ijpx.^o ;^*>'Jfc 
IttLff, It^^icmtf Ux';'yS 5 2 3' <^N. y 7*8 5 2 4 ' ON) o 

[0 0 6 5] 

^^lati^ O (nlogn) (DV^mm-^Y^^^ti)^'(^%:h:i}iiiK ±m-XmiK 
^^nTV^;|,o L7^c:6^oT. -hffiXT-^yyS 5 2 r O^Sti^ 0 (nlogn) 

L^^^j:\^^<DX\ JifB>^-r yys 5 2 2' -;^x.yyS 5 2 4' Ofsmit, O (n 

) mm-T^m^T^^o ^:i±j:>). Ei6T^L7^c^2$^^^s<7)tt-#^r«i(i, o ( 

nlogn) tfj:^o ##^T'tC, ±mm5X-^Lfzm immmmx-li. O (n3) 

0|lI6 0||2^^^il=Sr. JiffiI2I4<^$i^m!fai^Stca^^tfi:. Jilfiig4<7?^ 
mm^STJi, ^Oig6<^^S«rO (n) ll!^^T-r'5><^T\ EI40^^#3iM 

m(Dnnmfmo (nSiogn) t=&^o 

[0 0 6 6] 

^m^m. 1cmi2(D. S. Kim and K. Sugiharal 

Voronoi diagram of a circle set fro 
m Voronoi diagram of a point set, I. 
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Topology. Computer Aided Geometric 
Design, vol. 18 (2001) , pp. 541-562. ) ^ R 

Zf:$:M3(D. S. Kim and K. Sugihara! Voronoi 
diagram of a circle set from Vorono 

i diagram of a point set, II. Geometry 
Computer Aided Geometric Design, vo 

1.18 (2001), pp. 563-585.) ffim<7>a<7) -7 U y y^^^lc 

ioT. ^fi^m^i^u y y[mizm'^-t^ijmx-^:b m? (c) mm) o 

[0 0 6 7] 

[0 0 6 8] 
[0 0 6 9] 

m<7)mM ^ m tf # o 

[0 0 7 0] 
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[0 0 7 11 

[0 0 7 2] 

[0 0 7 3] 
[0 0 7 41 
[0 0 7 51 

ibfzo^-^. mm^mzx:hmm^^m.^t>^:;bXo\z\^x\^^:h<Dx. mm,<om 
mi\ 

^^m(on^-^mRxf^<Dmwt:%m-hfzib<DJs-Y^:c.rm^<r>~m^^ 
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[1112] 

^ o 

[11131 

03 (a) \,tmm^.^m\^. (b) kt^w^m^hit^mx^tzn^mi^ 
sr^u S3 (c) tins (b) <Dn^mfn^^m¥^<r>nuK-m\^TLA.fm=f- 
=Sr^L. -etT. us (d) \tw^^^^^m'rm'^^^o 

[1114] 

132 lC:felt^«^^Jf5i^S*^1-7n-^^- ht?fe^o 
[05] 

^ 1 ^^^a^^f 7 n - 5^ ^ - h tr^ o 

[me] 

H 2 ^^^gfca ^^-r :7 n - ^ ^ - h -ea^ ^ ^ 
[my] 
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